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Creative Solved 


ACCELERATED LEARNING PROGRAMME (ALP) 


UP.TO.DATE 
Smart Syllabus 


E creative LEARNING TESTING 
Smart Syllabus (ALP) Class 9 


CNote: All questions given in “Mini Exercises and Quick Quizs” are excluded.) 
CHAPTER 1: PHYSICAL QUANTITIES AND MEASUREMENT 
Physical Quantities (Pg. 4), Base Quantities (Pg. 5), Derived Quantities (Pg. 5), 
International System of Units (Pg. 5S), Base Units (Pg. 5, 6), Derived Units (Pg. 6). 
Prefixes (Pg. 7, 8), Scientific Notation (Pg. 8), Vernier Callipers (Pg. 10, 11), 
Significant Figures (Pg. 20-22), Example: 1.4 (Pg. 22) 
Exercise: Classwork: Q: 1.1 (Gv. v, vii. x) (Pg. 24) (1.41.7, 1.13) (Pg. 25), Problems: (1.2, 1.6, 1.8) (Pg. 25, 26) 
Homework: Q: 1.1 (i-iii) (Pg. 24) (1.2, 1.3, 1.8, 1.12) (Pg. 24, 25),Problems: (1.4, 1.5, 1.9) (Pg. 25, 26) 
CHAPTER 2: KINEMATICS 
Rest and Motion (Pg. 29), Scalars and Vectors (Pg. 33, 34), Terms Associated with 
Motion (Pg. 34-39). Graphical Analysis of Motion (Pg. 40), Distance-Time Graph 
(Pgs. 40, 41), Speed-Time Graph (Pg. 42, Equations of Motion (Pg. 44-46), 
Motion of Freely Falling Bodi 
Exercise:Classwork: Q: 2.1 (iv-vi, ix, x, xii) (Pg. 52 
Problems: (2.3-2.5, 2.8) (Pg. 54) 
Homework: Q: 2.1 (iii, viii, xi) (Pe. 53), (2.4, 2.5, 2.9, 2.10) (Pe. 53), 
Problems: (2.1, 2.2, 2.6) (Pg. 54) 
CHAPTER 3: DYNAMICS 
Force, Inertia and Momentum (Pg. 57, 59), Newton’s Laws of Motion (Pg. 59, 60, 63, 
64), Mass and Weight (Pg. 62. 63), Force and Momentum (Pg. 67, 68), Law of 
Conservation of Momentum and its Daily Life Applications (Pg. 69-71), Friction, 
Coefficient of Friction (F= uR) Z > 73), Rolling, Friction (Pg. 74, 75), 
Centripetal Force (Pg. 77, 78), Examples: 3.1, 3.3, 3.6,3.8 (Pg. 61, 62, 68, 69, 78, 79) 
Exercise: Classwork: Q: 3.1 (iii, viii) (Pg. 81,82), (3.3, 3.6, 3.7, 3.9, 3.10, 3.12, 3.13, 3.17) (Pg. 83), 
Problem: 


CHAPTER 4: TURNING EFFECT OF FORCES 
Like and Unlike Parallel Forces (Pg. 86), Addition of Forces (Pg. 36, 387), Head to 
Tail Rule (Pg. 87), Resolution of Forces (Pg. 88-90), Torque or Moment of a Force 
(Pg. 90-92), Principle of Moments (Pg. 92), Centre of Gravity (Pg. 94-96), 
Equilibrium (Pg. 97). First Condition of Equilibrium (Pg. 97, 98), Second 
Condition of Equilibrium only (Pg. 98, 99), Examples: 4.2-4.5 (Pg. 89, 92, 93, 98) 
Exercise: Classwork: Q 4.1: (iv. vi) (Pg. 104), (4.4, 4.5, 4.7-4.9, 4.11) (Pg. 104, 105), 
Problems: (4.1, 4 4.7,4.8) (Pg. 105) 
Homework: Q 4.1 : (i-iii) (Pg. 104), (4.6, 4.10) (Pg. 104, 105)Problems: (4.2, 4.4-4.6) (Pg. 105) 
CHAPTER 5: GRAVITATION 
The Force of Gravitation (Pg. 107), Law of Gravitation (Pg. 107, 108), Law of 
Gravitation and Newton’s Third Law of Motion (Pg. 108), Mass of Earth (Pg. 110), 
Artificial Satellites (Pg. 112, 113), Examples: 5.1, 5.2 (Pg. 108, 109, 111, 112) 
Exercise:Classwork: QO 5.1: Gi) (Pg. 114), (S.8-5.10) (Pg. 115) Problems: (5.4, 5.8, 5.9) (Pg. 115, 116) 
Homework: OQ 5.1: G, iv) (Pg. 114). (5.2, 5.3, 5.16) (Pg. 115) 
Problems: (5.1-5.3, 5.7) (Pp, 115,116) 


CHAPTER 6: WORK AND ENERGY 
Energy (Pg. 121), Kinetic Energy (K.E.=1/2 mv”) (Pg. 121, 122) Potential Energy 
(P.E.=mgh) (Pg. 123, 124), Efficiency (Pg. 136), Power (Pg. 137), Examples: 6.2, 6.3. 
, 6.7 (Pg. 122-124, 136-139) 
Exercise:Classwork: Q: 6.1 (ii, iii, vii) (Pg. 140, 141), (6.5, 6.6, 6.13, 6.14),(Pg. 141) 
Problems: (6.4-6.6) (Pg. 142) 
Homework: Q: 6.1 (v, ix) (Pg. 140, 141), (6.7, 6.15, 6.16) (Pg. 141), Problems: (6.2, 6.3,6.9) (Pg. 142) 


CHAPTER 7: PROPERTIES OF MATTER 

Density (Pg. 147) Pressure(Pg. 148, 149) Atmospheric Pressure onlyPg. 149) 

Pressure in Liquids(Pg. 151, 152), Pascal's Law (Pg. 152), El city (Pg. 160, 161) 

Hooke’s Law (Pg. 161), Young’s Modulus (Pg. 162), ampl Diol VL Da Fad. 

(Pg. 148, 153, 154, 162, 163) 

Exercise:Classwork: Q7.1: (i, iii, vii, viii) (Ps. 164), (7-22) (Pe. 165), Problems: (7.3, 7-6, 7-12) (Pg. 166) 
Homework: Q7.1: Gii) Pg. 164), (7.6, 7-15, 7-17) (Pg. 165), Problems: (7.1, 7.5) (Pg. 166) 


CHAPTER 8: THERMAL PROPERTIES OF MATTER 
Temperature and Heat (Pg. 169, 170) Specific Heat Capacity (@s. 174, 175) 
Importance of Large Specific Heat Capacity of Water (Pg. 175), Heat Capacity 
(Pg. 176), Change of State (Pg. 177), Latent Heat of Fusion (Pg. 178, 179), Latent Heat 
of Vaporization (Pg. 180-182), The Evaporation (Pg. 182,183), Thermal Expansion 
(Pg. 183, 184) Linear Thermal Expansion in Solids(Pg. 184), Volume Thermal 
Expansion (Pg. 185, 186), Examples: 8.5-8.7 (Pg. 175, 176, 184-187) 
Exercise: Classwork: Q 8.1: (vi. vii) (Pg. 191), (8.7-8-9) (Pg. 191) Problems: (8.4, 8-9) (Pg. 192) 
Homework: O 8.1: Civ, v, vill) (Pg. 191), (8.3, 8.10) (Pg. 191) Problems: (8.3, 8.7) (Px. 192) 
CHAPTER 9: TRANSFER OF HEAT 
Transfer of Heat (Pg. 195), Condu an (Pg. 195, 196), Thermal Conductivity (Pz. 196, 
197), Convection (Pg. 199), Convection Currents in Air(Pg. 200), Use of Convection 
Currents (Pg. 200), Land and Sea Breezes only (Pg. 200, 201), Radiation (Pg. 201, 202), 
Example: 9.1 (Pg. 198, 199) 
Exercise: Classwork: Q 9.1: (ii, vi-viii) (Pg. 207), (9.4, 9.6, 9.7) (Pg. 208), Problems: (9.2) (Pg. 208) 
Homework: O 9.1: Gi, . Vv, ix) @s. 207, 208), (9.2, 9.5) (Pg. 208), Problems: (9.1) (Pg. 208) 
EXPERIMENTS: 
To measure the Volume of a Solid Cylinder by measuring Length and 
Diameter of a Solid Cylinder with Vernier Callipers. 
To find the Value of “sg” by Free Fall Method. 
Investigate the Relationship between Force of Limiting Friction and Normal 
Reaction to find the Co-efficient of Sliding Friction between a Wooden 
Block and Horizontal Surface. 
To determine the Resultant of two forces graphically using a Horizontal Force Table- 
To find the Weight of an unknown object by using Principle of Moments. 
To study the Effect of the Length of Simple Pendulum on Time and hence 
find “g” by calculation. 
To study the Relationship between Load and Extension (Helical Spring) by drawing a graph. 


To find the Specific Heat by the method of mixture using Polystyrene Cups 
(used as container of negligible Heat Capacity). 
To measure the Specific Heat of Fusion of Ice. 
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ALP CHAPTER CONTENT LIST FOR EXAM - 2021 
Physical Quantities - (Textbook pg.4) 
O Base Quantities - (Textbook pg.5) O Derived Quantities - (Textbook pg.6) 
International System of Units - (Textbook pg.5) 
O_ Base Units - (Textbook pg.5,6) O_ Derived Units - (Textbook pg.6) 
Prefixes - (Textbook pg.7,8) 
Scientific Notation - (Textbook pg.8) 
Measuring Instruments - (Textbook pg.10) 
Ol Vernier Callipers (only) - (Textbook pg.10,11) 
Significant Figures - (Textbook pg.20-22) 
Example 1.4 (Textbook pg.22) 
EXERCISE: 
CLASS WORK: MCQs:1.1 (iv, v, vii, x) - (pg.24) Questions (1.4-1.7, 1.13) - (pg.25) 
Problems: (1.2, 1.6, 1.8) (Pg.25, 26) 
HOME WORK: MCQs:1.1 (i-iii) - (pg.24) a Questions (1.2,1.3,1.8,1.12)-(pg.24,25) 
Problems: (1.4, 1.5, 1.9) - (pg.25-26 


CLASS WORK: MCQs: 1.1 (iv, v, vii, x) - (pg.24) 
HOME WORK: MCQs (i-iii) - (pg.24) 
i. The number of basic units in ST is: [2017:MLT-I.RWP-1/II,DGK-I] [2018:RWP-LSGD-I/I,SWL-L, MLT-I] 
[2019:RWP-1,SGD-1] 
(A) 3 (B) 5 (C) 7 (D) 9 
ii. Which of the following unit is not a derived unit? [2013:BHP-II][2014:SGD-1] 
[2016:RWP-I, BHP-II] [2017:SWL-I/Il] [2018:RWP-II] 
(A) watt (B) newton (C) pascal (D) kilogram 


iii. Amount of a substance in terms of numbers is measured in: 
[2013:DGK-1][2014:SGD-11][2015:F SD-I,GRW-1] [2016:LHR-I,MLT-1][2017:FSD-I] [2017:RWP-LLHR-II, DGK-II] 


(A) gram (B) kilogram (C) newton (D) mole 
iv. An interval of 200 us is equivalent to: [2015:GRW-1][2016LHR-ILFSD-IL.MLT-LDGK-LSHL-II] 
[2018:BHP-1/11)[2019:GRW-II] 
(A) 0.2s (B) 0.02s (C) 2x10%s (D) 2x 10s 


v. Which one of the following is the smallest quantity? 
[2013:GRW-11][2014:LHR-II][2015:MLT-I] [2016:BHP-I,AJK-I] [2017:GRW-1,MLT-II] [2018:GRW-1/I1][2019:MLT-I,GRW-1,SWL-II] 


(A) 0.01g (B) 2mg (C) 100 pg (D) 5000 ng 
vii. A student claimed the diameter of a wire as 1.032 cm using a Vernier Callipers. Upto 
what extent do you agree with it? 


(A) i1cm (B) 1.0 cm (C) 1.03 cm (D) 1.032 cm 
(x) Significant figures in an expression are: 
(A) all the digits (B) all the accurately known digits 


(C) all the accurately known digits and the first doubtful digit 
(D) all the accurately known and all the doubtful digits 


ADS WERS MCQs, CH#1: coed Quantities < Measurement (Exercise) 
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CLASS WORK: & Review Questions (1.4-1.7, 1.13) - (pg.25) 
HOMEWORK: & Review Questions (1.2, 1.3, 1.8, 1.12) - (pg.24,25) 
1.2 What is the difference between base quantities and derived quantities? Give three 
examples of each. [2016:LHR-ILBHP-1,1] [2017:BHP-I1] [2018:SGDII,SWLI,FSD-1/11] 
Ans. Base Quantities: “Base quantities are the physical quantities on the basis of which other 
quantities are expressed.” 
Examples: There are seven base quantities which form the foundation for all other physical quantities. 
These are: 
Length, mass, time, electric current, temperature, intensity of light and the amount of a substance 
(in mole). 
Derived Quantities: “The physical quantities that are expressed in terms of base quantities are called 
derived quantities.” 
Examples: Derived quantities include area, volume, speed, force, work, energy, power, electric charge, 
electric potential, etc. 
1.3 Pick out the base units in the following: 
Joule, Newton, kilogram, hertz, mole, ampere, metre, Kelvin, coulomb. 
Ans. Base Units: kilogram, mole, ampere, metre, Kelvin 
1.4 Find base quantities involved in each of the following derived quantities? 
(a) speed (b) volume (c) force (d) work 
Ans. Base Quantities Involved in: 


(a) Speed: Mathematically, Speed = distance 
Thus, the base quantities involved in speed are distance and time. 

(b) Volume: By definition; Volume = Area x Height = length x width x height 
So, the base quantity involved in volume is length. 


(c) Force: 
We know that; Force = ma 
Expressing in SI units; 
Force = kg (ms) 
Thus, the base quantities involved in force are mass, length and time. 
(d) Work: By definitions W=FxS 
Expressing in SI units; 
W = kg (ms) x m = kgms* 
Thus, the base quantities involved in work are, mass, length and time. 


1.5 Estimate your age in seconds. [2013:MLT-I}[2014:LHR-1,DGK-I, GRW-II][2016:FSD-II] 
[2017:LHR-1,FSD-I] [2017:BHP-I] 


Solution: 
Suppose: 
Age of M. Subhan Abbas (in years) = 14 years 
We know that 
Seconds in one year 


1 year x 24 hours x 60 minutes x 60 seconds 

= 365 x 24x 60x 605s 

= 312536,000 s 

Seconds in 14 years = 14 x 31536000 s 

= 441504000 s 

= 4,42 x 10® seconds (Ans.) 
1.6 What role SI units have played in the development of science? [2013:LHR-I][2016:LHR-I] 
Ans. Role of SI units in the Development of Science: With the developments in the field of science 
and technology, the need for a commonly acceptable system of units was seriously felt all over the world 
particularly to exchange scientific and technical information. This need was fulfilled by SI units. 
1.7. What is meant by a Vernier Calliper? [2013:MLT-I,SHL-II}[2014:LHR-II,FSD-II}[2015:LHR-I] [2016:FSD-II] 
Ans. Vernier Calliper: “An instrument used to measure small lengths such as internal or external 
diameter of a cylinder, etc. is called a vernier calliper.” 
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1.8 What do you understand by the zero error of a measuring instrument? 
[2014:LHR-II][2015:SHL-II) [2016:SHL-II} 


Ans. Zero Error: “Any error in the measuring instrument is called its zero error.” 

1.12 What is meant by significant figures of a measurement? 

Ans. Measurements in physics such as speed (velocity), acceleration, etc. are very important. Such 
measurements are more accurate and precise if time intervals are extremely very short. They give correct 
idea about anything. 

1.13 How is precision related to the significant figures in a measured quantity? 

Ans. More significant figures means greater precision i.e. 2.6 cm is more accurate as compared to 
2.06cm. 


EXERCISE PROBLEMS 


CLASS WORK: & Problems (1.2, 1.6, 1.8) - (pg.25-26) 


HOME WORK: & Problems (1.4, 1.5, 1.9) - (pg.25-26) 
1.2 How do the prefixes micro, nano and pico are related to each other? 
Solution: 
e Rleation between Micro and Nano: 
1 micro = 10° 
Multiplying and dividing by 1000, we get 


1microo=10° = aoe x 10° = 10°?x 10%x 10° = 10?x 10° 
= 10°x nano [-- nano = 10°] 


Thus, 
1 micro= 1000 nano = (Ans.) 
e Rleation between Micro and Pico: 
1 micro = 1000 x 10° 
1 micro = 10° x 10° 
1micro= 10" pico —(Ans.) 
e Rleation between Nano and Pico: 
We know that 
1 nano = 10° 
Multiplying and dividing by 10°, we get 


1000 -9 
=‘000 * 48 
= 1000 x 10°” 
1nano = 10°x pico [ pico = 10°] 
Thus, 
1 nano = 1000 pico (Ans.) 
or 1 nano = 10? pico (Ans.) 
1.4 Rewrite the following in standard form. [2013:GRW-II, BHP-11][2014:GRW-I] [2015:DGK-II] 
(a) 1160 x 10°?” (b) 32x 10° (c) 725 x 10%kg (d) 0.02 x 10% 
Solution: 


(a) 1160x10-” =1.160 x 10°x 10°” = 1.160 x 10°** 
(b) 32 x 10° = 3.2 x 10 x 10° = 3.2 x 10° 
(c) 725 x 10° kg =7.25 x10* x10 kg=7.25 x 10 °kg 


= 7.25 x 10°x 10°g = 7.25 g [. k = 10°] 
(d) 0.02 x 10% = 2.0x107 x 10° =2.0 x 10° = 2.0 x 10°” 
1.5 Write the following quantities in standard form. [2013:RWP-I] [2015:FSD-1][2014:RWP-IL,SHL-I] 
(a) 6400km (b) 380000km (c) 3,00,000,000ms* (d) Seconds in a day 
Solution: 
(a) 6400 km = 6.4 x 10°km = 6.4 x 10°?x 109m =6.4x10°m =6.4Mm [.- M = 10°] 


(b) 380000 km = 3.8 x 10°km 
(c) 3,00,000,000 ms? = 3 x 10®ms* 
(d) Seconds in a day 
Seconds in a day=24 x 60 x 60s = 86400s =8.64 x 10*s 
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1.6 Onclosing the jaws of a Vernier Callipers, zero of the vernier scale is on the right to its 
main scale such that 4th division of its vernier scale coincides with one of the main 
scale division. Find its zero error and zero correction. 

Solution: 

Given Data: 
Main scale reading = 0.0 cm 
No. of vernier scale divs. coinciding with main scale = 4 div. 
Vernier scale reading = No. of vernier scale divs coinciding with M.S. x L.C. 
= 4x 0.1 cm = 0.04 cm 


To Find: 

Zero error =? 

Zero error correction =? 

Formula: 

Zero error= Main scale reading + Vernier scale reading 
Calculations: 


Putting values we get; 
Zero Error = 0.0 cm + 0.04 cm = 0.04cm (Ans.) 
Zero correction= — 0.04cm (Ans.) 


1.8 Which of the following quantities have three significant figures? 
(a) 3.0066 m (b) 0.00309 kg (c) 5.05x107’kg (d) 301.0s 
Solution: 
(a) 3.0066m: 
No. of significant figures = 5 (i.e. 3, 0, 0, 6, 6) 
All the five digits are significant. Because the zeros between two significant digits are also 
significant. 
(b) 0.00309 kg: 
No. of significant figures = 3 (i.e. 3, 0 9) 
First two zeros are not significant. They are used to space the decimal point. Thus, the digits 3, 0, 
and 9 are significant. Thus it has three significant figures. 
(c) 5.05x 107’ kg: 
No. of significant figures = 3 (i.e. 5, 0, 5) 
All the three digits are significant. 
(d) 301.0s: 
No. of significant figures = 3 (i.e. 3, 0, 1) 
All the three digits are significant. 
1.9 What are the significant figures in the following measurements? 
Solution: 
(a) 1.009m: 
No. of significant figures = 4 (i.e. 1, 0, 0 9) 
All the four digits are significant. Because the zeros between two significant figures are also 
significant. 
(b) 0.00450 kg: 
No. of significant figures = 3 (i.e. 4 , 5, 0) 
The first two zeros are not significant. Thus, in this case, significant figures are 3. The first two 
zeros before decimal point are used only for spacing. 
(c) 1.66x10°?’kg: 
No. of significant figures = 3 (i.e. 1, 6, 6) 
All the three digits are significant. Thus, in this case, no. of significant figures are three. 
(d) 2001 seconds: 
No. of significant figures = 4 (i.e. 2, 0, 0, 1) 
All the four digits are significant. Because, zeros between two significant figures are also 
significant. Thus, the no. of significant figures in this case are 4. 
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EXAMPLE 1.4: Express the following values in scientific notations. [2016:SWL-I] 
(i) 100.8S (ii) 0.00580 km (iii) 210.0 g 
Solution: 


(a) All the four digits are significant. The zeros between the two significant figures 1 and 8 are 
significant. To write the quantity in scientific notation, we move the decimal point two places to the 
left, thus: 100.85 = 1.008 x 107s 

(b) The first two zeros are not significant. They are used to space the decimal point. The digit 5, 8 and 
the final zero are significant. Thus there are three significant figures. In scientific notation, it can be 
written as 5.80 x 10°? km. 

(c) The final zero is significant since it comes after the decimal point. The zero between last zero and 1 
is also significant because it comes between the significant figures. Thus the number of significant 
figures in this case is four. in scientific notation, it can be written as;  210.0g = 2.100 x 10’g 


UP-To-Date Papers: MCQs 
(According to ALP-Content List for Exam-2021) 


|] Physical Quantities - (Pg.4) 
(Physical Quantites, Base Quantities — (Pg.5), Derived Quantities) - (pg.5) 


1. The base quantity is: [2013:LHR-I] [2017:FSD-II] 
(A) mass (B) volume (C) torques (D) momentum 

2. Identify the base quantity: [2016:GWR-LFSD-II] 
(A) speed (B) area (C) force (D) distance 

a International System of Units (Base units and Derived units) - (pg.5,6) 

3. Kilogram is a: [2016:GWR-II] 
(A) base unit (B) base quantity (C) derived unit (D) derived quantity 

4. In SI, the unit of mass is: [2019:MLT-11] 
(A) second (B) meter (C) kilogram (D) newton 

5. The unit of density in System International is: [2017:MLT-1] [2017:LHR-LMLT-II] 

[2019:RWP-1,GRW-II] 

(A) kgm (B) kgm (C) kgm? (D) kgm? 

| Prefixes - (pg.7,8) 

6. One micro meter is equal to: [2013:AJK-I],[2014:FSD-II] 
(A) 10°m (B) 102m (C) 10°m (D) 10? m 

7. One milliliter is equal to: [2014:MLT-1] 
(A) 1 mm? (B) 1 cm? (C) 1 dm? (D) 1 m3 

8. One tera is equal to: [2017:LHR-II] 
(A) 10°? (B) 10°° (C) 10” (D) 10% 

9. One Femto is equal to: [2017:MLT-1] [2018:SWL-II] 
(A) 10°” (B) 10” (Cc) 10% (D) 10° 

10. One meter is equal to: [2017:RWP-II] 
(A) 10 cmop (B) 100 cm (C) 10000 cm (D) 100 mm 

11. One megameter is equal to: [2013:GRW-1][2017:LHR-I] 
(A) 10°m (B) 10°m (C) 10°m (D) 10m 

12. One giga gram is equal to: [2013:BHP-1][2017:SWL-I] 
(A) 10°g (B) 10°g (C) 10°g (D) 10%g 

13. One pico metre is equal to: [2017:DGK-II] 
(A) 10m (B) 10m (C) 10°m (D) 10°m 

14. One cubic meter is equal to: [2013:RWP-I,BHP-I],[2014:GRW-LMLT-I] 
(A) 100 litres (B) 1000 litres (C) 10 litres (D) 10° litres 
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15. One litre is equal to milliliter. [2016:FSD-1I] 
(A) 10? (B) 10° (C) 10° (D) 10° 

16. One litre is equal ot: [2017:LHR-I][2019:LHR-ILFSD-II] 
(A) 1 mm (B) 1 cm? (C) 1 dm? (D) 1m 

17. 2MW=? 
(A) 2x 10? W (B) 2 x 10° w (C) 2x 10° Ww (D) 2x 10° w 

18. 5ns=? 
(A) 5x 10°s (B) 5x 10-°s (C)5x10°s (D) 5x 10-s 


a Scientific Notation - (pg.8) 
19. 6400000 m = ? 


(A) 6.4x 107m (B) 6.4 x 10°m (C) 6.4 x 10°m (D) 6.4 x 10°? m 
20. 3000000000 ms* = ? 
(A) 3.0 x 10? ms* (B) 3.0 x 10” ms (C) 3.0 x 10 ms* (D)3.0x10"? ms™ 


a Measuring Instruments - (Textbok pg.10) 
| Vernier Callipers (only) - (pg.10,11) 


21. The least count of a vernier callipers is: [2013:DGK-II] [2016:SGD-1] [2017:BHP-II] [2018:DGK-I] 
[2019:SGD-IL DGK-II] 
(A) 0.01 mm (B) 0.1 mm (C) 1mm (D) 1 cm 
22. The least count of a digital vernier callipers is: [2014:RWP-I [2019:LHR-I] 
(A) 0.01 mm (B) 0.001 mm (C) 0.1 mm (D) 1 mm 


| Significant Figures - (pg.20-22) 
23. The number of significant figures in 0.00580 is: [2013:FsD-1,.MLT-111[2014-RWP-II1[2016:SGD-1]2017:BHP-I] 


(A) 6 (B) 5 (C) 3 (D) 2 
24. 0.027 has significant digits: 2013:RWP-I 
(A) 2 (B) 1 (C) 3 (D) 4 


ANSWERS MCQs, CH#1: Physical Quantities & Measurement (ALP Topical MCQs) 


UP-TO-DATE PAPERS: Short Questions 


(According to ALP-Content List for Exam-201) 


| Physical Quantities- (Textbook pg.4) 
m= Base Quantities - (Textbook pg.5) m Derived Quantities - (Textbook pg.6) 
1. What is meant by Physical Quantities? Give an example. [2017:MLT-1 
Ans. Physical Quantities: "All measurable quantities are called Physical Quantities." 
2. What is meant by base quantities? Give their examples. 
[2013:SGD-II,GRW-I,DGK-1,SHL-I][2014:DGK-I, MLT-LSHL-Il[2015:FSD-ILRWP-1,Il, GRW-II][2017:GRW-LRWP-1[2018:RWP-LLHR-I] 
[2017:FSD-1/M1] (2019:SWL-I} [2019:LHR-II] 
Ans. Base Quantities: “Base quantities are the physical quantities on the basis of which other 
quantities are expressed.” 
Examples: There are seven base quantities which form the foundation for all other physical quantities. 
These are: 
Length, mass, time, electric current, temperature, intensity of light and the amount of a substance 
(in mole). 
3. What is meant by derived quantities? Give their examples. [2016:AJK-I1][2017:GRW-I,SWL-II] 
[2013:LHR-ILRWP-Il,GRW-IL,SGD-IL, SHL-1,11][2014:MLT-I,SGD-II, SHL-Il, DGK-I][2015:FSD-I1] [2018:SWL-I,GRW-II] 
[2016:GRW-1][2019:MLT-1] 
Ans. Derived Quantities: “The physical quantities that are expressed in terms of base quantities are 


called derived quantities.” 
Examples: Derived quantities include area, volume, speed, force, work, energy, power, electric charge, 
electric potential, etc. 
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a International System of Units- (Textbook pg.5) 


4. What is meant by unit? Also write the examples. [2017:MLT-1] 
Ans. Unit: "The standard quantity which is used to measure / compare unknown quantities is known as 
a unit.” 
Examples: The unit of mass is kilogram. All masses are expressed in terms of kilogram, like 1 kilogram, 
2 kilogram, 1000 kilograms (1 ton), etc. 

Similarly the unit of length is metre. All distances are measured in terms of meter, like 1 meter, 2 
metres, 1000 metres (1 kilometre), etc. 
5. What is meant by base units? Give two examples. (2013: GRW-1] [2017:SWL-I][2019:LHR-I] 


[2016:DGK-Il] [2018:SWL-I] 
Ans. Base Units: “The units that describe base quantities are called base units.” e.g metre(m), second 


(s)." 


Seven Base Quantities in System International: 


6. Define derived units. Enlist some derived units. 2016:SGD-I] 
Ans. Derived Units: “The units used to measure derived quantities are called derived units.” 
Table 1.2: Derived Quantities: 


N ~) 
a ee P iE 
mc) 


[Density |p kilogram per cubic metre 
[Charge | CQ Coulomb Cor (As) 
[Momentum | Ps Newtonsecond | NS 
t Prefixes - (Textbook pg.7) 


7. Define prefixes and write two examples. [2016:LHR-II,GRW-11][2019:LHR-II, FSD-II,SWL-Il] 
[2013:FSD-I,DGK-I,AJK-I1}[2014:SHL-Il] [2017:GRW-ILFSD-Il] [2018:GRW-1,LHR-IL,DGK-II-SGD,II 


Ans. Prefixes: “Prefixes are letters or words used before SI units as addition.” 
Prefixes are used to express very large and small quantities. 
Examples: (i) micro (1): 10° (ii) nano (1): 10°, 


8. Express the following quantities using prefixes 5000g, 52 x 10-*° Kg. [2018:SWL-I-MLT-I] 


(a) 5000g (b) 52x10°°kg 
Solution: 
(a) 5000g = 5x1000g 
=5x10°g =5kg [. k = 10%] 
(b) 52x107"°kg 
= 5.2 x 10°kg 
= 5.2x 10°x 10°g 
=5.2x 10% = 5.2ug [. pp = 10°) 


1.5 Scientific Notation - (Textbook pg.8) 
9. What is meant by Scientific Notation? What is its rule? Explain with examples. 

[2013:BHP-I,DGK-I,AJK-II][2015:SGD-I] [2016:RWP-ILFSD-,DGK-1, BHP-ILSWL-II] [2018:RWP-],LHR-I,GRW-I1] [2019:LHR-LRWP-LMLT-I] 
Ans. Scientific Notation: “A scientific way to write large or small quantities in some powers of ten is 
called standard from or scientific notation.” 
Rules of Writing a Number in Scientific Notation: In scientific notation, a number is expressed as 
some power of ten multiplied by a number between 1 and 10. 

=a 
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Examples: 


(i) | The number 62750 can be written as 62.75 x 10° or 6.275 x 10° or 0.62 x 10°. But the 
number that has one non-zero digit before the decimal i.e. 6.275 x 10° is preferably be taken as 
standard form. 

(ii) Similarly, the standard form of 0.00045 s is 4.5 x 10*s. 

(iii) | The Moon is 384000000 metres away from the Earth. In standard form, it can be expressed as 
3.84 x 10° m. 

10. Write in standard form 3,84,000,000 m and 0.00045 s. [2017:GRW-1] [2018:DGK-II] 

Ans. Standard Form: 3,84,000,000 m = 3.84 x 108m 
Standard Form: 0.00045 s = 4.5 x 10“s 

11. Express in scientific notation: 0.00580 km, 210 g. [2014:FSD-1] [2017:RWP-I] 

Ans. Solution: 

(i) Significant figures in 0.00580 are 3. 

0.00580 km = 5.80 x 10° km 

(ii) 210g=2.1x10?g 

| Vernier Callipers (only) - (Textbook pg.10) 

12. What isa vernier calliper? 

Ans. Vernier Calliper: Vernier Callipers is an instrument which gives accuracy greater than 1 mm in 

measuring very small lengths. 

13. Descreibe the two scales of a Vernier Calliper. 

Ans. A vernier calliper consists of two jaws having two scales. One is a fixed jaw with main scale 

attached to it. Main scale has centimetre and milimetre marks on it. The other jaw is a moveable jaw. It 

has vernier scale having 10 divisions over it such that each of its division is 0.1 mm. 


14. How many divisions are there on a Vernier scale? [2016:LHR-I] 
Ans. There are 10 (ten) divisions on a vernier scale such that each of its division is 0.1 mm. 
15. What is meant by vernier constant? [2016:SGD-1] [2018:MLT-II,SWL-Il] 


Ans. The minimum reading which can be taken by a vernier calliper correctly is called vernier constant. 
Its value is 0.1 mm or 0.01 cm. 

16. What is least count of a vernier callipers? How it is measured? 2019:Fsp-1,pGK-1) (2019:GRW-11,SWL-II] 
Ans. Least Count/Vernier Constant: “The minimum reading which can be taken by a Vernier calliper 
correctly is called vernier constant or least count.” 

Formula to Calculate Least Count: Least count of the Vernier Callipers can also be found as given 
below: 


small reading on Main scale 

no. of divisions on Venier scale 
17. What do you understand by the zero error of a measuring instrument? 

2014: LHR-I1/[2015:SHL-Il] [2016:SHL-I][2017:SWL-I]_[2018:FSD-1] 
Ans. Zero Error: “Any error in the measuring instrument is called its zero error.” 
18. Why is the use of zero error necessary in a measuring instrument? 

(2014:LHR-II][2015:SWL-Il] [2016:SWL-I1][2017:SWL-I1][2018:FSD-I1] 
Ans. By using zero error we get reliable and accurate meaurement. 
19. Define zero error and zero correction. (2014: GRW-1][2017:BHP-I][2019:MLT-I/II, DGK-I] 
Ans. Zero Error: “Any error in the measuring instrument is called its zero error.” 
Zero Correction: Knowing the zero error, correction can be made to find the correct measurement. 
Such a correction is called zero correction of the instrument. 
20. Differentiate between positive zero error and negative zero Error. [2016:BHP-I] 
Ans. Positive Zero Error: Zero error will be positive if zero line of a vernier scale is on the right side of 
the zero of a main scale. 
Negative Zeror Error: Zero error will be negative if zero line of a vernier scale is on the left side of zero 
of the main scale. 
21. What is the value of least count of a digital Vernier calliper? 
Ans. Least Count of Digital Vernier Calliper: The least count of a digital vernier callipers is 0.01mm 
or 0.001 cm. 
1.7 Significant Figures - (Textbook pg.20-23) 
22. Define significant figures? 
Ans. Significant Figures: “All the accurately known digits and the first doubtful digit in an expression 
are called significant figures.” 


Least Count of Venier Callipers = 
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Example: Suppose a student measures the length of a book as 18 cm using a measuring tape. The 
numbers of significant figures in his/her measured value are two. The left digit 1 is the accurately known 
digit, while the digit 8 is the doubtful digit for which the student may not be sure. 


LONG Questions from UP-TO-DATE PAPERS | 


Q.1: List the seven units of System International along with their symbols and physical 
quantities? [2013:GRW-1,AJK-I][2014:FSD-Il,GRW-I][2015:RWP-I,DGK-I] 
Ans. System International of units consists of seven base quantities. These quantities, their system 
internal units withy symbols are given in the following table. 
Table 1.1: 
Base quantities, their System International units with Symbols 


Length 


Q.2: What are derived units? How are they obtained from base units? Explain with 
examples. [2013:MLT-II][2014:FSD-I1]|2015:DGK-LI 

Ans. Derived Units: “The units used to measure derived quantities are called derived units.” 

Examples: 

(i) Unit of Speed (ii) Unit Acceleration 


Derivation of Derived Units: These units are obtained by multiplying or dividing one or more base 
units with each other. 
(i) Unit of Speed: 
Speed is a derived quantity. Its SI unit is called derived unit. Speed is defined as rate of change of 
distance. 
Distance 
Time 
Since SI unit of distance is metre (m) and that of time is second (s). Thus, the SI unit of speed is ms. 
Mathematically, 


Mathematically, Speed = 


Unit of speed= = = =ms? 


(ii) Unit of Acceleration: Acceleration is a derived quantity. Its SI unit is called derived unit. 
Acceleration is defined as the rate of change of velocity of a body. 
Velocity 
Time 
Since SI unit of velocity is metre per second (ms~) and that of time is second (s). Thus, the SI unit 
of acceleration is ms™. 
Mathematically, 


Acceleration = 


Unit of velocity _ms™ 
Unit of time ~ s 
Table 1.2: Derived 


ms" 
ms * 

m? 

N or (kgms *) 
Pa or (Nm) 
fe 
Cor (As 
Ns 


=ms~ 


Unit of Acceleration= 


Quantities 


[| ms* 
[ em? 
| Nor (kgms*)_| 
| Paor(Nm*) | 
| Cor(As) | 
| Ns 
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Q.3: What are prefixes? Give some examples of measurements in which prefixes are used to 
express them. [2013:FSD-I1,BHP-1,AJK-II)[2014:SHL-Il][2015:DGK-II] 
Ans. Prefixes: “Prefixes are letters or words used before SI units as addition.” 
Rules to Use Prefixes: 
(i) _ Prefixes are used to express very large and small quantities. 
(if) Any quantity cannot contain two prefixes at a time. 
Importance Prefixes: 


hetco 
atto 


Explanation through Examples: 


(i) 20,000 g = 20x 10°g = 20kg (-- k = 1000 or 10%) 
(ii) 200,000 ms= 200 x 10? ms (-: k = 1000 or 10°) 
= 200 kms? 
(iii) 4,800,000 W = 4800 x 10? W 
= 4800 kw ( k = 10°) 
= 4.8 x 10°W 
= 4.8 x 10°W 
= 4.8 MW (Mega) (. mega(M)=10°) 


(iv) 3,300,000,000Hz = 3300 x 10° Hz 
= 3.3 x 10°x 10° Hz 


= 3.3 GHz (- giga (G) = 10°) 
(v) 0.00002 g= 0.02 mg = 0.02 x 10° g (+. milli (m) = 10°) 

= 20x 10%g 

=20ug ( micro ([L) = 10°) 


(vi) 0.000 000 0081m = 0.0081 x 10%m 
=8.1x10°m =8.1nm_ (‘nano (n) = 10°) 


Q.6: Write the rules to find the significant digits in a measurement. [2013:BHP-1] [2017:BHP-II] 
Ans. Rules to Find the Significant Digits ina Measurement: [2014:SGD-1][2015:RWP-II] 


(1) Digits other than zero are always significant. 

e.g. 27 has 2 significant digits, 2 and 7. 
275 has 3 significant digits. 

(2) | Zeros between two significant figures are also significant. 
e.g. 2705 has 4 significant figures. 

(3) Final zero or ending zeros after decimal point are significant. 
e.g. 275.00 has 5 significant figures. 

(4) Zeros used for spacing the decimal point are not significant. Here zeros are placeholders only. That 
is zero after decimal point is not significant. ; 
e.g. 0.027 has 2 significant figures. 

(5) In whole numbers that end in one or more zeros without a decimal 
point. These zeros may or may not be significant. In such cases, it is 
not clear which zero serve to locate the position value and which are 
actually parts of the measurement. In such a case, express the quantity 
using scientific notation to find the significant zero. 

Consider the length of a tower as 1220 m. Its scientific notation is 
1.220 x 10’m. This measurement has four significant digits. 


| First” 
significant 
figure 


Fourth | 
significant 
figure 
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Creative Smart Syllabus Self Test 


Creative Chapterwise Self Test 


Creative Chapterwise Self Test (Unit#1) 
Creative Chapterwise Self Test (Unit#2) 
Creative Chapterwise Self Test (Unit#3) 
Creative Chapterwise Self Test (Unit#4) 
Creative Chapterwise Self Test (Unit#5) 
Creative Chapterwise Self Test (Unit#6) 
Creative Chapterwise Self Test (Unit#7) 
Creative Chapterwise Self Test (Unit#8) 
Creative Chapterwise Self Test (Unit#9) 


Creative Three Unit Self Test 


a ee a a a 


vx Creative Three Unit Self Test (1,2,3) .... 
vx Creative Three Unit Self Test (4,5,6) .... 
ie Creative Three Unit Self Test (7,8,9) ... 


Creative Full Book Self Test 


Creative Full Book Self Test 1 
Creative Full Book Self Test 2...........++ 
Creative Full Book Self Test 3 
Creative Full Book Self Test 4...........0+5 
Creative Full Book Self Test 5 


ew ee ee 
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Roll No.: 
Vee ee Creative UNIT-WISE Self Test 


Physics-9 1/2" Group Paper-I (Objective Type) 


Time: 15 minutes Total Number: 12 
CREATIVE COMPUTERIZED ANSWER SHEET 


BED ABER BED BRED BBeED AED 
1.@O@OO 2.ABOO 3 MOOO 4. AOOO 5. HOOO 6 MOOO 


7.®OOO 8. OOOO 9.©OOO 0OOOO 1@OOO 12@0@O©O 


NOTE: Four possible answers A, B, C and D to each question are given. The choice which you think is correct, fill that CIRCLE in 


front of that question with MARKER OR PEN INK in the ANSWER-BOOK. CUTTING or FILLING TWO or MORE CIRCLES 
will result in zero mark in that question. 


EXERCISE MCQs 


1-1. The number of base units in SI is: 


(A) 3 (B) 5 (C) 7 (D) 9 
2. Which of the following unit is not a derived unit? 

(A) watt (B) newton (C) pascal (D) kilogram 
3. Amount of a substance in terms of numbers is measured in: 

(A) gram (B) kilogram (C) newton (D) mole 
4. An interval of 200 us is equivalent to: 

(A) 0.2s (B) 0.02s (C) 2x 10%s (D) 2x 10°%s 
5. Which one of the following is the smallest quantity? 

(A) 0.01 g (B) 2mg (C) 100 pg (D) 5000 ng 


6. A student claimed the diameter of a wire as 1.032 cm using a Vernier Callipers. Upto 
what extent do you agree with it? 


(A) 1cm (B) 1.0 cm (C) 1.03 cm (D) 1.032 cm 
7. Significant figures in an expression are: 
(A) all the digits (B) all the accurately known digits 


(C) all the accurately known digits and the first doubtful digit 
(D) all the accurately known and all the doubtful digits 


Up-to-Date MCQs 


8. The unit of density in System International is: 


(A) kgm (B) kgm (C) kgm? (D) kgm? 
9. One cubic meter is equal to: 
(A) 100 litres (B) 1000 litres (C) 10 litres (D) 10° litres 


10. 3000000000 ms* = ? 
(A) 3.0 x 10° ms? (B) 3.0x 10’ ms? (C) 3.0x10%ms? (D) 3.0x10'? ms? 


11. The number of significant figures in 0.00580 is: 


(A) 6 (B) 5 (C) 3 (D) 2 
12. One litre is equal ot: 
(A) 1mm (B) 1cm? (C) 1 dm? (D) 1m 
Pr ssssscsssess WY sieueeswones ok 
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Roll No.: 


Physics-9 ie Gioup 
Time: 1.45 Hour 


2-| 
(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 
3-| 
(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 


a-| 
(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 


Write Short Answers to any FIVE (5) questions. 


What is meant by Physical Quantities? Give an example. 

What are two main types of physical quantities? 

What is meant by base quantities. Give two examples. 

What is meant by derived quantities? Give two examples. 
What is meant by unit? Also write the examples. 

What role SI units have played in the development of science? 
What is meant by base units? Give examples. 

What is meant by derived units? Give examples. 


Write Short Answers to any FIVE (5) questions. 


What is meant by prefixes? Give two examples. 

What is meant by Scientific Notation? What are its rule? Explain with examples. 
Write in standard form 3,84,000,000 m and 0.00045 s. 

What do you understand by the zero error of a measuring instrument? 

What is the use of vernier calliper? 

Why is the use of zero error necessary in a measuring instrument? 

What is the value of least count of a digital Vernier calliper? 

How many divisions are there on a Vernier scale? 


Write Short Answers to any FIVE (5) questions. 

Descreibe the two scales of a Vernier Calliper. 

What is meant by vernier constant? 

What is least count of a vernier callipers? How it is measured? 

Define significant figures. 

How is precision related to the significant figures in a measured quantity? 
Describe the multiples and sub-multiples of length? 

Name five prefixes most commonly used. 

What is meant by positive and negative zero error? 


(fie! Attempt any TWO (2) Long Questions. 


iN 


Paper-I (Subjective Type) 


Total Number: 48 


[5x2=10] 


[5x2=10] 


[5x2=10] 


[2x9=18] 


(a) | What is the difference between base quantities and derived quantities? Give three examples 


of each. 
(b) Find base quantities involved in each of the following derived quantities? 


(a) speed (b) volume (c) force (d) work 


(a) | Describe the method to take reading on Vernier Callipers. 
(b) How do the prefixes micro, nano and pico are related to each other? 


(a) Write the rules to find the significant digits in a measurement. 
(b) — Rewrite the following in standard form. 
(a) 1160x 10% (b) 32x10° (c) 725x10°kg (d) 0 
Pe cessssetaees Nr eseseoseases ok 


[5] 
[4] 


[4] 
[5] 
[4] 


02 x 10° 
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